Hsp90 functions in the targeting and outer membrane translocation steps of Tom70-mediated mitochondrial import.
The Tom70 import receptor on the mitochondrial outer membrane specifically recognizes Hsp90 and Hsc70, a critical step for the import of mitochondrial preproteins, the targeting of which depends on these cytosolic chaperones. To analyze the role of Hsp90 in mitochondrial import, the effects of the Hsp90 inhibitors geldanamycin and novobiocin were compared. Geldanamycin occludes the N-terminal ATP-binding site of Hsp90, whereas novobiocin targets the C-terminal region of the chaperone. Here, novobiocin was found to inhibit preprotein import and, in particular, targeting to the purified cytosolic fragment of Tom70. Hsp90 cross-linking to preprotein and coprecipitation of Hsp90 with Tom70 were both impaired by novobiocin. Overall, novobiocin treatment increased preprotein aggregation, contributing to reduced import competence. In contrast, geldanamycin had no apparent effect on preprotein interactions with Hsp90, formation of preprotein-chaperone complexes, Hsp90 docking onto Tom70, or preprotein association with the outer membrane. Instead, geldanamycin impaired formation of preprotein import intermediates at the outer membrane. This suggests a novel active role for Hsp90 in import steps subsequent to Tom70 targeting. Our results outline the mechanisms of Hsp90 function in preprotein targeting and transport.